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Document processing in a Cross-Platform Environment 

BACKGROUND OF THE INVENTION 
The invention relates to document processing in a cross-platform environment. 
Electronic documents, such as publication documents, typically have information content 
such as text, graphics, and tables, and formatting content that directs how to display the 
information content. The electronic documents may be associated with external files that also 
may contain text, graphics, and tables. The electronic documents may employ paths to reference 
the external files. Document publishing systems, which include word processing systems and 
desktop publishing systems, allow users to create, store and retrieve electronic documents and 
external files in a directory structure. The directory structure is a part of a file system which is 
managed by a computer system. The computer system operates under a particular computing 
platform that includes a particular operating system such as the Macintosh ™ operating system, 
Windows ™ operating system or other operating system. A computing platform may maintain a 
file system, a directory structure, and a path for referencing the electronic documents and 
external files that has a different structure from another computing platform. 

It may be difficult for users to collaborate on a publication project involving electronic 
documents and external files because each user may be using a different computer system 
running a different computing platform. For example, a first user may create an electronic 
document and an external file on a first computer system running a first computing platform. 
The first computer system forms a path specifying the location of the electronic document and 
the external file based, in part, on the first computing platform. A second user may attempt to 
access the same electronic document and external file using a second computer running a second 
computing platform that is different from the first computing platform. The second computer 
may not recognize the path referencing the external file created by the first user because the path 
may not be compatible across different computing platforms. 

SUMMARY 

In one aspect of the invention, a method of processing electronic documents includes 
retrieving a first electronic document located in a reference directory specified by a first path and 
searching for a second electronic document purported to be specified by a second path. If the 
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second electronic document is not located at the second path, continue searching in a directory 
higher than the reference directory. 

Embodiments of the inventions may include one or more of the following features. 

A path may be formed by specifying the location of the second electronic file and the 
path may include a drive designation and one or more directories. 

The invention offers several advantages. It allows an application program to search 
automatically (i.e. without user involvement) in directories for an external file and a publication 
across different computing platforms. Moreover, the application program can search for external 
files and publications that have been moved to new directories. 

The details of one or more embodiments of the invention are set forth in the accompa- 
nying drawings and the description below. Other features and advantages of the invention will 
be apparent from the description and drawings, and from the claims. 



FIG. 1 is a block diagram of a network computer system for supporting a searching 
process. 

FIG. 2 is a flow diagram of a searching process. 

FIG. 3 is an example of a searching process as applied to a particular computing 
environment. 

FIG. 4 is a table listing original and new paths specifying the location of an external file. 
Like reference numbers in the figures indicate like elements. 



As shown in FIG. 1 , a computer network 10 includes a server computer 12 that can 
communicate over a network 16 with one or more computers such as a first computer 14 and a 
second computer 15. The server computer 12 is based on a first computing platform 18 that 
includes an operating system, e.g., a Windows ™ operating system, Unix ™ operating system, 
Macintosh ™ operating system or other operating system. The first computing platform 18 
provides for a directory structure 20 having one or more directory hierarchies for storing 
electronic documents and external files. For example, the directory structure 20 can include a 
directory structure with a first path 22 specifying the location of a first electronic document 
(publication) 24 and a second path 26 specifying the location of the second electronic document 
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(external file) 28. The first path 22 may be formed using a string of one or more path identifiers 
such as drive designations, directories names, and a filename of the publication. 

The publication 24 includes a reference to the external file 28, such as the second path 26, 
to specify the location of the external file 28. The second path 26 may be formed using a string 
5 of one or more path identifiers such as drive designations, directories names, and a filename of 
the external file. The external file 28 can contain data such as images and/or text that can be 
incorporated in the publication 24. The syntax of the first and second paths 22, 26, may be 
dependent on the computing platform. For example, the starting portion of the path may include 
a path identifier specifying a server designation in a Macintosh ™ operating system whereas in a 
10 Windows ™ operating system the path identifier may specify a drive designation. 

In this example, the first computer 14 is based on a first computing platform 18 that is 
similar to the platform used by the server computer 12, whereas the second computer 15 is based 
on a second computing platform 36 that is different from the platform employed by the first 

n 

n computer 14. The first and second computers 14, 15 each include a publication program 38 that 

W 1 5 can allow a user to create and retrieve the publication 24 and the external file 28. 

fls? 

fy An example of a publication program 38 is the InDesign ™ program from Adobe 

j5 Systems Incorporated of San Jose, California. When the publication program 38 is executed, it 

j 5 loads a publication selected by the user, such as the publication 24. The publication program 38 

fy executes a searching process 40 to search for external files, such as the external file 28, using a 

JT 20 reference to the external file 29. The reference to the external file 29 specifies the location of the 
external file 28 using a path, such as the second path 26, that includes a string of directory 
identifiers and the filename of the external file 28. The searching process 40 is able to search for 
the publication 24 and/or the external file 28 using paths that may be different across different 
computing platforms. Moreover, the searching process 40 is able to search for the publication 24 
25 and the external file 28 even if they were created in one directory structure and then subsequently 
moved to another directory structure. 

FIG. 2 shows a searching process 40 used by the publication program 38 to search for a 
publication 24 and an external file 28 referenced by the publication 24. Referring to FIG. 1, a 
computer, such as the second client computer 1 5, operating under a second computing platform 
30 36, executes the publication program 38. The publication program 38 can prompt the user for a 
publication and the user can respond with a publication, such as publication 24, which is 
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subsequently retrieved 100 by the program. The location of the publication 24 is specified by the 
first path 22 which includes a reference directory and one or more directories higher than the 
reference directory concatenated together to form the path. 

Referring to FIGS. 1 and 2 5 once the publication program 38 retrieves the publication 24, 
5 the searching process 40 obtains 102 a reference to the external file 28 such as the second path 
26. The location of the external file 28 is specified by the second path 26 includes a reference 
directory and one or more directories higher than the reference directory concatenated together to 
form the path. 

The searching process 40 searches 104 for the external file 28 using the second path 26. 
10 A query is then made 106 as to whether the external file 28 has been located. If the external file 
28 has been located, then the searching process 40 is complete and the publication program 38 
returns 112 the external file 28 to the publication 24. 

On the other hand, if the external file 28 has not been located, the searching process 40 
continues to search 108 for the external file by searching in the reference directory specified in 
Ly 15 the first path 22. If the external file is not found in the reference directory of the publication 24, 
~ f j the searching process 40 can search in directories higher than the reference directory specified by 

the first path 22. As the searching process 40 continues searching in directories higher than the 
reference directory, the process may include searching down though a hierarchy of directories for 
the external file 28. 
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fU 20 A query is made 1 10 as to whether the file has been found. If the file has been found, 

p then the file is returned 1 12 to the publication. Otherwise, an addition query is made 1 14 as to 

5s 

F " whether to continue searching for the file. The search for the external file 28 continues at 108 

until the file is located or there are no directories higher than the reference directory specified by 
the first path 22 to search. If the external file 28 is not located, then the searching process 40 

25 returns 1 1 6 to the publication an indicator that the file was not located. 

FIG. 3 illustrates an example of a searching process as applied to a particular computing 
environment. A server computer 12 based on a first computing platform 18 runs an operating 
system such as a Macintosh ™ operating system. The server computer 12 includes a directory 
structure 20 for storing publications such as a publication 24 "page.indd". The location of the 

30 publication 24 is specified by a first path 22 that includes a filename of the publication 24 

"page.indd", a reference directory "Section 1 ", a directory at a higher level than the reference 
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directory "FirstEdition", and a drive designation "SecureXfer". The drive designation 
"SecureXfer" represents the server name of a network drive which contains the directory 
structure 20. 

The publication 24 references an external file 28 using a second path 26. In a similar 
manner, the directory structure 20 includes a reference to the external file 28. For example, the 
second path 26 specifies the location of the external file 28 and includes a filename of the 
external 28 "flower.tif a reference directory "Images", a directory at a higher level than the 
reference directory "FirstEdition", and a drive designation "SecureXfer". 

From the perspective of the first computer 14, the directory structure 20 of the server 
computer 12 appears as a first directory structure 74 having a first path 74a and a second path 
74b. The directory structure 74 is similar to the directory structure 20 because the first computer 
14 and the server computer 12 are based on the same computing platform 18. 

With respect to the second computer 15, the directory structure 20 of the server computer 
12 is not automatically recognized because the second computer is based on a second computing 
platform 36 running a different operating system such as the Windows ™ operating system. 
From the perspective of the second computer 15, the directory structure 20 can be represented in 
various forms depending on whether the second computer maps to the network drive represented 
by the drive designation "SecureXfer" of the directory structure 20 and depending on how this is 
accomplished. 

For example, a directory structure 70 shows a directory structure that is formed when the 
drive designation "SecureXfer" is mapped to another drive designation "s" which represents the 
drive in which the directory resides. The directory 70 includes a first path 70a 
"s:\FirstEdition\Sectionl\page.indd" based on the first path 22 and a second path 70b 
"s:\FirstEdition\Images\flower.tif ' based on the second path 26. Similarly, a directory 71 
represents the directory that is formed when the drive designation "SecureXfer:FirstEdition" is 
mapped to the drive designation "s". The directory 71 includes a first path 71a 
"s:\Sectionl\page.indd" based on the first path 22 and a second path 71b "s:\Images\flower.tif 5 
based on the second path 26. 

On the other hand, a directory 73 represents a directory structure that is formed when no 
mapping occurs, but instead when Windows Explorer ™ is employed to recognize the directory 
structure 20. The paths that form the directories 70, 71, 73 on the second computer differ from 
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the paths that form the directory structure 20 on the server computer 12. Nevertheless, the server 
process 40 discussed above with reference to FIG. 2 is capable of handling such differences in 
path structures. 

When the second computer 15 executes the publication program 38, it prompts a user for 
a publication. In response, the user enters a publication, such as publication 24. The publication 
program 38 retrieves the publication 24 located at a reference directory specified by the first path 
22. Since the publication 24 references the external file 28, the searching process obtains the 
second path 26 to the external file 28. The second path 26 is not recognized by the searching 
process 40 because of the difference in path structures employed by different computing 
platforms. Instead, the searching process 40 searches for the external file 28 in the reference 
directory of the publication 24. If the external file 24 is not found in the reference directory, the 
searching process 40 continues to search at a directory higher than the reference directory 
specified by the first path. As the searching process 40 continues searching in directories higher 
than the reference directory, the process may include searching down though a hierarchy of 
directories for the external file 28. 

For example, it is assumed that the publication 24 M page.indd M was created on the 
Macintosh ™ operating system and is referenced by the first path 22. The publication 24 
references the external file 28 "flowers.tif using the second path 26. If the directory 70 is used, 
then the searching process 40 uses the first path 70a to search for the external file 28 in the 
reference directory "Sectionl" of the publication "page.indd". Since the external file 28 is not 
located in the reference directory of the publication "Sectionl ", the searching process 40 
subsequently searches in a directory "FirstEdition" higher than the reference directory of the 
publication "Sectionl ". As the searching process 40 continues searching in directories higher 
than the reference directory, the process may include searching down though a hierarchy of the 
directory "FirstEdition" for the External file 28. The searching process 40 finds the external file 
28 in the directory "Images". 

In another example, the searching process 40 applies a similar searching method to the 
directory 71 . In this case, the searching process 40 searches the reference directory of the 
publication "Sectionl " for the external file 28. Since the external file 28 is not found in the 
reference directory of the publication "Sectionl", the searching process 40 continues to search in 
directory "s:\" which is higher than the reference directory of the publication 28. The search of 
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the directory "siV includes searching down the directory hierarchy including directory "Images". 
The external file 28 is found in the directory "Images". 

The searching process 40 can be used when the second computer has not created a 
mapping of the directory structure 20. The directory 73 represents how the second computer 15 
5 views the directory structure 20 when it is not mapped. The searching process 40 searches for 
the external file at the reference directory "Sectionl". Like the case using the directories 70, 71 , 
the external file 28 is not found in the reference directory "Sectionl ". The searching process 40 
continues to search for the external file 28 at a directory "FirstEdition" which is at a higher level 
than the reference directory "Sectionl". The searching process 40 searches down the directory 
10 hierarchy and finds the external file 28 in the directory "FirstEdition\ImagesV\ 

Referring to FIG. 4, the searching process 40 searches for external files referenced by a 
publication in directory structures that have been moved to a new location on the same 

H computing platform. The original path 60 includes the reference directory specifying the 

□ 

g location of the external file "flower.tif \ The new paths 62, 64, 66, 68 represent the paths 

J^15 including the reference directories specifying the new location of the external file "flower.tif. 

fij The searching process 40 can locate the external file "flower.tif 1 by searching any of the new 

J paths 62, 64, 66, 68 as long as the new location of the external file is in one of the reference 

3 directories. 

M= 

fij The invention can be implemented in digital electronic circuitry, or in computer 

hi 

1^20 hardware, firmware, software, or in combinations of them. Apparatus of the invention can be 
implemented in a computer program product tangibly embodied in a machine-readable storage 
device for execution by a programmable processor; and method steps of the invention can be 
performed by a programmable processor executing a program of instructions to perform 
functions of the invention by operating on input data and generating output. The invention can 
25 be implemented advantageously in one or more computer programs that are executable on a 

programmable system including at least one programmable processor coupled to receive data and 
instructions from, and to transmit data and instructions to, a data storage system, at least one 
input device, and at least one output device. Each computer program can be implemented in a 
high-level procedural or object-oriented programming language, or in assembly or machine 
30 language if desired; and in any case, the language can be a compiled or interpreted language. 
Suitable processors include, by way of example, both general and special purpose 
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microprocessors. Generally, a processor will receive instructions and data from a read-only 
memory and/or a random access memory. Generally, a computer will include one or more mass 
storage devices for storing data files; such devices include magnetic disks, such as internal hard 
disks and removable disks; magneto-optical disks; and optical disks. Storage devices suitable for 
tangibly embodying computer program instructions and data include all forms of non-volatile 
memory, including by way of example semiconductor memory devices, such as EPROM, 
EEPROM, and flash memory devices; magnetic disks such as internal hard disks and removable 
disks; magneto-optical disks; and CD-ROM disks. Any of the foregoing can be supplemented 
by, or incorporated in, ASICs (application-specific integrated circuits). 

To provide for interaction with a user, the invention can be implemented on a computer 
system having a display device such as a monitor or LCD screen for displaying information to 
the user and a keyboard and a pointing device such as a mouse or a trackball by which the user 
can provide input to the computer system. The computer system can be programmed to provide 
a graphical user interface through which computer programs interact with users. 

It is to be understood that while the invention has been described in conjunction with the 
detailed description thereof, the foregoing description is intended to illustrate and not limit the 
scope of the invention, which is defined by the scope of the appended claims. Other aspects, 
advantages, and modifications are within the scope of the following claims. 
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